Connexin 26 enhances the bystander effect in HSVtk/GCV gene therapy for human bladder cancer by adenovirus/PLL/DNA gene delivery.
Herpes simplex thymidine kinase/ganciclovir (HSVtk/GCV) gene therapy has been used for the treatment of a variety of cancers. Its efficacy is enhanced by the bystander effect that helps overcome the delivery problems commonly observed in current gene therapy. Connexins encode proteins that produce gap junctions, which enable intercellular communication and the bystander effect. We previously demonstrated that decreased Cx 26 expression and loss of gap junctional intercellular communication were associated with human bladder cancer. To investigate the efficacy of the bystander effect in HSVtk/GCV gene therapy, the Cx 26 gene was introduced into UM-UC-3 and UM-UC-14 bladder cancer cell lines by an adenovirus poly-L-lysine conjugate using a multigenic expression plasmid that expressed both the HSVtk and Cx 26 genes. We found significantly increased cytotoxicity in HSVtk/GCV gene therapy after introduction of the HSVtk and Cx 26 genes together compared with the cytotoxicity seen after introduction of the HSVtk gene and LacZ genes in vitro and in vivo. Cytotoxicity correlated with Cx 26 expression and the induction of functional gap junctions. This study indicates that combination gene therapy with co-expression of the HSVtk and Cx 26 genes potentiates HSVtk/GCV gene therapy through the bystander effect.